LARS.lnforrflati()n·'~Note '111772 .nMoi re Patterns and . ' Figure 1 shows a typical system of this type used for remote sensing of the earth's surface from an aircraft. The transverse motion of the field of view of the sensor i8 produced by a rotating mirror, while the forward motion is produced by the translation of the platform carrying the sensor. AID conversion may be accompli8hed at the time of measurement or later at a data processing center from an analog recording of the scanner signal.
The measured signal can be reconstructed as a sampled raster by
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II. One-Dimensional Aliasing
The one dimensional aliasing problem will be considered first as an introduction to a more precise two-dimensional alia.ing problem formula-, tion. The generation of Moire patterns by the analyzing of patterns containing periodic intensity variations has been known for centuries
(12] and much analysis has been performed on this .ubject (4, 8, 10, 11] .
This process can be modelled mathematically as the multiplication of two or more two-dtmenaional intensity functiona containing spatial frequency components that are nearly equal to one another. In the case of a line scanner (or a TV system) where no AID processing is involved, the resulting image is taken as the product of the intensity function of the image and the scanner intensity function. For this case a Moir~ pattern will result whenever there are discrete spatial frequency components in the image that approach the spatial frequency components of the scanner function.
I
The basic mechanism whereby Moire patterns are generated 1s most easily seen by considering the two-dimensional frequency .pectra of the image and scanner function.. Let 9(x,y) be the intensity variation of the image as a function of the spatial coordinates x and y, ~(x,y) be the intensity variation of the scanner function, and y(x,y) be the resulting intensity function of the scanned image. These functions can be related by
Taking the two-dimensional Fourier transform of Eq. 1 gives the frequency spectrum of the scanned image as a two-dimensional convolution of the transforms of e(x,y) and ~(x,y); i.e., Eq. 1 can be rewritten as,
Thus the scanned image is just the inverse transform of the convolution of the image with the infinite extent raster function multiplied by the window function to limit the extent of the final image.
In order to illustrate in a simple manner the mathematical basis of With this brief introduction a more precise formulation of the twodimensional aliasing problem will now be made. 
III. Scanner-Reproducer System
The block diagram of a typical line scanner and associated reproducing system is shown in Fig. 6 . • (10) Considerable insight into the significance of the various factors in Eq. 10 can be gained by transforming to the spatial frequency domain.
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Taking the two-dimensional Fourier transform of Eq. 10 gives
The triple integral of Eq. 11 can be recognized as a triple convolution.
Rewriting Eq. 11 using convolutional notation
I. n--'2 a--'2 (13) and using the fundamental properties of convolution and multiplication of the Fourier transform to give 
Using Eq. 15, Eq. l4a can be written as of the impulse response of the analog signal conditioner (the A/D low pass filter), h(t), are that it be causal and decay rapidly with time having no significant secondary lobes so as not to introduce any ghost images in the x-direction. However, an additional constraint is ~mposed upon the scanner aperture (or point spread function) for physical realizability, namely that it must not be negative. To simplify the discussion which follows, it will be assumed that G (f ,f ) is symmetric s x y with respect to the f and faxes. Thus the problem of choosing is obtained will be considered first.
Although not optimal, an excellent choice for g (x,y) from the s standpoint of realizability and shape of its frequency spectrum, G (f ,f ), is a Hamming window function. To illustrate the effectiveness of this filtering action in eliminating Moire' patterns, an image was generated, assuming T1v = 61, having two distinct sinusoidal frequency components. Figure 9a was generated by a low frequency sinusoid
fL (x,y) -cos 0.03 6y (x sin I + y cosl )
I
and Fig. 9b is the Moire pattern produced by a high frequency sinusoid Figure 9c is the sum of fL(x,y) and fH(x,y) after sampling and reconstruction using an impulse approximation for the scanner aperture gs(x,y). Figure 9d is the sum of fL(x,y) and fH(x,y) after sampling and reconstruction using the Hamming function of Eq. 17 for gs(x,y).
It is clear that the low frequency Moir' distortion sinusoid (i.e., the vertical band of Fig. 9c ) is almost completely removed in 
